Chapter VIII
Thermochemical Relations

ELECTKON AFFINITY OF ATOMS

We have mentioned in the latter part of Chapter IV that excited
atoms may possess an electron affinity, tending to pick up an electron
and become negative ions. This is also true of many diatomic molecules
in the normal state, and on page 76 we showed that the Bohr hydrogen
molecule leads to a value of 1.6 volts for its electron affinity. That is,
work equivalent to 1.6 volts must be done on the negative molecular
ion to reduce it to the normal molecular state.

Certain normal atoms, particularly the halogens, are known to
possess an attraction for electrons. An atom of a halogen gas has an
outer shell containing seven electrons. We have seen that there
is a general tendency for electrons to be grouped in pairs or octets, as
such a grouping represents a high degree of stability. The halogen
atom tends to pick up an extra electron, completing its outer shell of
eight. As a negative ion it resembles the stable rare gases in structure.
It is this tendency, for example, for the normal chlorine atom to complete
its outer shell, which enables it to attract the valence electron of sodium
and form the compound NaCl. If a chlorine atom captures an electron
and thus becomes a negative ion, work must be done on the ion to reduce
it to the neutral condition. This work may be expressed in volts per
atom or in calories per gram atom, the latter referring to the work
which must be done to reduce 1 gram atom of the gas (i.e. 6.06 X 1023
negative atom-ions) to neutral atoms.

Franck1 in a very suggestive paper has recently opened a new field
connecting electron affinity with spectroscopic phenomena. The
system neutral halogen atom and a stationary electron just outside the
atom represents the initial quantized state on the Bohr conception. The
final state is that of the atom-ion with its outer shell of eight electrons.
If the electron falls directly from the initial state of energy Wt to the
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o the far infra-red. It is evident from what has been discussed in the
